In vivo electrophysiological evidence for a selective modulation of N-methyl-D-aspartate-induced neuronal activation in rat CA3 dorsal hippocampus by sigma ligands.
We have reported previously that the high affinity sigma ligand DTG potentiates N-methyl-D-aspartate (NMDA)-induced excitation of pyramidal neurons in the CA3 region of rat dorsal hippocampus. In the present experiments, several selective high affinity sigma ligands have been tested. At low doses, the sigma ligands DTG, JO-1784, JO-1783, AdipG, DnBG, APDQ, BD-737 and (+)-pentazocine dose-dependently enhanced selectively NMDA-induced activation of CA3 pyramidal neurons (with the exception of BD-737 which also presented a late potentiation of the neuronal response to quisqualate). However, at high doses, DTG selectively suppressed the potentiation induced by a low dose of DTG and reduced the NMDA response below base line, presumably due to its low affinity for phencyclidine sites. 2-APHB, a structural analog of DTG devoid of affinity for sigma sites, had no effect on the NMDA response. At low doses that did not by themselves affect the NMDA response, haloperidol, (+)-3-PPP and BMY-14802 reversed DTG- and JO-1784-induced potentiations of the NMDA response. Spiperone, a butyrophenone with very low affinity for sigma sites, was ineffective in this paradigm. The present data suggest that an important function of sigma receptors could be to modulate the NMDA response in this brain region.(ABSTRACT TRUNCATED AT 250 WORDS)